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RESEARCH MEMORANDUM 

EFFECTS OF PROpEI;LER-SPINNER JUNCTURE ON THE PRESSURE-RECOVERY 
CHARACTERISTICS OF AN NACA L6EBIES D-TYPE  COWL IN 
COMBJ3AATION W I T H  A FOUR-BLADE  SINGLE-ROTATION 

PROPELLER AT MACH NUMBERS UP TO 0.83 
AND AT AN ANGm OF  ATTACK  OF Oo 

By Robert I. Sammonds  and  Ashley J. M O B  

SUMMARY 

An iilvestigation has been  conducted  to  detegnine  the  effects of two 
types  of  propeller-spinner  junctures on the  pressure-recovery  character- 
istics  of  an  NACA  1-series  D-type  cowl  with aa NACA 1-series  spinner, 
in  combination  with a four-blade  single-rotation  propeller.  Ram-recovery 
ratio was measured  in  the  duct  wlth  the  propeller  removed  and  with  the 
propeller  operating.  The  two  types of propeller-spinner  Junctures  tested 
consisted of an "ideal"  juncture,  formed  by  extending  the  propeller  blade 
to  the  spinner  surface  and  sealing all gaps,  and a platform  juncture, 
which  consisted  of an airfoil-shaped  land  integral  with  the  spinner  sur- 
face  with  provisions  for  changing  the  propeller-blade  angle.  The  data 
were  obtained  at  inlet-velocity  ratios from 0.26 to 1.33 at  Mach  numbers 
from 0.20 to  0.83-at a Reynolds  number  of 1.77 million,  based on maximum 
diameter  of  the cowl. The  effects  of  the two types  of  propeller-spinner 
junctures  were  investigated  at various advance-diameter  ratios  for 
propeller blade angles  of 60°, so, and h0, with  the  platform  juncture 
being  set  to dine with  the  propeller  blade  at a propeller  blade  angle 
,of 60'. 

With  the  propeller  removed  there  was no effect.  of  Mach  number on the 
pressure  recovery, a d  for  inlet-velocity  ratios  below 0.4 the  recoveries 
decreased  rapidly.  The addition of the  propeller  resulted  in a decrease 
i n  the  recovery  at a given-inlet-velocity  ratio  and  Mach  number,  and also 
increased  the'  minimum  inlet-velocity  ratio  necessazy  to  avoid  excessive 
losses. . .  

. Little  difference  was  obtained in the  ram-recovery  ratio  for  the 
ideal  and  platform  junctures,  except  for a propeller  blade  angle  of bo, 
where  the  platform  juncture was superior to the  ideal  juncture. 
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With  the  propell-  operating  ahead of the inlet,  the.ram-recovery 
ratio  increased with increasbg  inlet-velocity  ratio up tu an inlet- 
velocity  ratio of 0.8, except for-the platform  Juncture with the 
40' propeller . b l a d e  angle. . Abave.  this  value,  inietivelocity  ratio  had 
little  or no effect on the  ram-recovery  ratio.-- For the  platform  junc- 
ture  with the propeller  blade  angle  at 40°, the  pressure  recoveries 
were  relatively  constant  above an inlet-velocity  rstfo of 0.6. Below 
an inlet=velacity  ratio  of 0.6, the  recoveries  decreased  rapidly. 

. . .  

. 
. - . - . - .. 

The-effect of"advan?!e-diameter r a t i o  the effecb.-bf Mach  number'. 
"" " 
. " " 

(propeller  oser'ating) . on .the  pressure. recqeries .was quite .small. 
" . " - 

- . . . ._ - 

INTRODUCTION . 
" " 

A growing  interest In the  utrtlization of the turbine-propeller 
type of power  plant fqr nmderately  high-speed  long-range  airplanes  has 
led  to a need  for  data  on  the  effGcts'of  the  propeller and the propeller- 
spinner  junctures on-the.presaure-rW.overg characteri~tica~of a cowling- 
spinner  c.mbination, ..me. .ef.fLcimcg of -the  air-induction  systemhas a 
large  effect on the p-r and  the  fuel  economy of a-gas-turbine w e - -  
(reference 1). In  the  case  of the cowling-spinner-propeller  combination, 
the  induction  efficienky  can  be  quite low as- a result  of  interfererice ' . - .  

effects of the  propeller  blade shanks and  presswie  ~foss@s:~&ue to the 
spinner boundary layer. 

" 

" . . " 

Previous  investigations  .at"low  speeds  (references-2 -nd 3) have " _" 

been  conducted  to  determine  the  effect"0-f the- spfMer isnd.-the  propeller 
on  the pressure recoveries In the  duct. The design  charts  available in. 
reference 2 were  used in the  pregent  investigation  to  select a cowling-. 
spinner  combination  having a high  critical Mach W h e r  and a high intake . -- 

efficiency. 

" 

. - " 
.-- .,. 

- .  "" 
. ". 

." ~- 

. - . . " " - - .. 

. .  

The purpose of  this  investigation was to  study  the  effectb of two 
types af propeller-spinner  juncturee, in combination  with a four-blade 
single-r.otation propeUer,.on pressure-recoverg..characteristics of an 
NACA 1-series  D-type cowl yith an NACA.l-sw2ee. .eJ.lbbical spinner. 
The  investigation  was  conducted  -at  Mach  numbers up *o 0.83 for various 
advance-diameter and inlet-velocity  ratlos in Order  to  determine  the 
relationship of these  parameters.to  the  recoireriee in the  duct.  These 
tests  were  made  with  the  cowl  at- an angle of attack of Oo. 

The  results of this  investigation  conducted in the  Amea 12-fo~t "_ . " 
.r .1 " 

pressure wind tunnel are  presented  herein. 
." 

. .. "_ .. 

b 
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SYMBOLS 
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A cross-sectional mea in a plane  perpendicular  to  the  model 
center  line,  square  feet 

a speed of sound,  feet  per  second 

b propeller  blade  chord,  feet 

czd 
propeller  blade  section  design  lift  coefficient 

D propeller  diameter,  feet 

H total  pressure,  pounds  per  square  foot 
- . . .  - ram-recovery  ratio =,"p* 

propeller-blade  thickness,  feet 

Mach  number ( ) 
ma86 flow (pAV) , slugs per  second 

mass-flow  ratio (S) 
propeller  rotational  speed,  revolutions  per  second 

static  pressure,  pounds  per  square  foot 

maximum radius of propeller  measured  from  the  center  of 

rotation (% j , feet 
radius  from-center of rotation,  feet 

velocity,  feet  per  second 

advance-diameter  ratio 

inlet-velocity  ratio 
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X 

X 

P 

P 

I 

total   length along the  1a~gitudinalaXis .of any camponent of the . 

m o d e l  such as the cowl; spinner, or inner  lip,  inches . . . . . .  . -  
" 

. distance along the  longitudinal a x i s  from any reference, such 
as the  leading edge of the  cml, spinner, or  inner l ip ,  inchea 

. .  

mass density of air, slugs per  cubic  foot . . .  

propeller blade angle at 0.75 R ". _;- 

Subscripts .~ 

0 free stream . . . .  . "" 

1 ram-recovery rake location - ., . .  . - . " 
- 

C cowl 

MODEL 7 

The l/?-scale  miiel, used i n  this investigation, was mounted i n  . . . 

the test section of the.Ames 12-foot-preasure wind tunnel as sham in 
figure 1. A sketch of the  general madel ezran@;ement, showing the princi- 
pal model dimensions,  is.shown i n  figure 2: Coordinates.for the model 
cowling-spinner combination are shown i n  table.  I _ -me  .fo.w-blade 
single-rotstian  propeller was dr-iven by means 0f.a 1000-horsepower 
electric motor. 

." __ 
. -. 

. .  . -""i 

. . .  - 
. .  . .  ." 

j- - 
, . . - . -. - - "  

. . ". - I - 
: I . .  

- " - . . :rzE 
. . .  

. . . . . . . . . . . . . .  ....... " . - 

Design Conditions 

The model investigated simulates a cowling-spinner combination f a r  " 

a turboprop installation having the foJ&wing design requirements:, 
. "" " 

. -  - 
.~ i 

Operating altitude, feet 35,000 . - .  - ~ -  

Flight Mach number (cruise). . . . . . . . . . . . . . . . .  0.80 . 
Power plant. . . . . . . . . .  : . . . . . . .  - . : . . . .  Turboprop 
Power requirements (design altitude md speed) , 
Engine air flow, pounds per second . . . . . . . . . . . . . .  40 

" - . . . . . . . . . . . . . . . . . .  . . . . .  

. .  . . .  

. . " - . -_ 

horsepower . . . . . . . . . . . . . . . .  - . - . . . . .  3,cKlo t o  6,000 . - h . . 

mimum cowling diameter, inches . . . . . . . . . . . . . .  70 - .  
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Cowling-Spinner  Combination 
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The cowling-spinner combination, selected t o   c q l y  with  the  design 
condition,  consisted of an NACA 1-46.5-047 spinner and an 
NACA 1-62.8-070 D-cowl. The 1-46.5-047 spinner was chosen a s  the 
smaUest spinner which  would enclose a representative  propeller hub 
assenibly.' The NACA 1-62.8-070  D-cowl was selected,  with  an NACA 1-series 
inner l i p   t o  avoid  separation at the  high  inlet-velocity  ratios, in 
accordance with design  charts  of-reference 2, for a design c r i t i ca l  Mach 
number of 0.75 and a design Wet-veloci ty   ra t io  of 0.42. Coordinates 
for  the  1/5-scale model, as shown i n  table I, were calculated from the 
NACA 1-series nondimensional coordinates of reference 2. In order t o  
vary  the  inlet-velocity  ratio, a sl iding  throt t le  was incorporated in 
the  duct (fig. 2). 

Propeller 

The NACA 4-( 3) (05) -041 four-blade  single-rotation  propeller was 
designed, i n  accordance with  the method of reference 4, to  operate at an 

. advance-diameter ra t io  of 3.7 and a blade angle of 60' (0.75 R) at the 
design  condition. This design was for a full-scale  propeller, 20 fee t  
in  diameter, h a v u  NACA 16-series sections. Plan-form and blade-form 
curves f o r  the propeller  are shown i n  figure 3. 

Propeller-Spinner Junctures 

Two types of propeller-spinner  junctures were tested. These were . 
designated as an ideal  juncture and a platform  juncture, both having a 
thickne.ss-chord ra t io  (h/b) of approximately 0.24 and the coor&inates 
of an NACA 16-series a i r f o i l  section. The ideal  type of propeller- 
spinner  juncture  (fig. 4) was formed by extending the.propeller b lade  by 
use of f i l ler  biocks t o  the-  surface of the  spinner and sealing all gaps. 
The discontinuity,  noticeable in  figure 4, between the  propeller  blade 
and the f i l ler  block resulted from designing  the f i l l e r  block from the 
extended b/D curve of figure 3 w i t h  the maximum diameter  being that of 
the  propeller shanlr. In order  to change the blade  angle, a separate 
set of filler blocks.were  reauired  for each blade-angle  setting. The 
platform  juncture  (fig. 5 )  consists of an airfoil-shaped  land that is 
mounted integrally with the  spinner at a predete-ed &le. This 
angle was selected so that tlie propeller-shank would be in alinement 
with the  land at the  design  propeller  blade  angle of 60° measured at 
the 0.75 radius. The  gap (0.025 in. between the  land and the  propeller 



blade) was Loc8ted outside  the  spinner boundary layer in- arder t o  . 
increase  the  pressure  recoveries  .(reference 3 ) .  

- -... 
" - . . . - -. . .  

" . u r  

Instrumentation of .the  Model . . . . . . . - 
. .. /.* 

I n  order t o  determine "the raTp-recovery ra t io  an& inlet-velocity - .. 

ratio, six survey  rakes were lacated i n  the duct at a-s ta t ion  2.8 inches 
aft of the  leading edge of the cowl. ' These-consisted of four shielded . - 
total-head  rakes locaked 90' apart and two static-pressure  rakes 
located r80° apart,  as shown i n  figure 6.  . . 

- " 
. -  . .. . - 

" 

. . ., iL 

" 

- 
. " 
. -" 

. " 
.. - 
" 

" . 
" "_ 

. . .  . " -.- ". . " 

Total-head  rakes.- Each total-head  rake  consisted of eight  tubes . . "  

disposed radially across the duct and spaced in such. a manner that each 
tube was located in tbe center o f .  an area equal t o  one-thirty-second of 
the  total  duct  area. 

- "" . . .  
- 1  

. .. . 
". .. - . .? 
. . .  . ." 

. -  
. . ". . . " ." . . " . . . -. . . - . - 

In order t o  eliminate  the  effects of a i r  flow -rotation on the=  rake, 
the  total-head rakes *ere shielded. It was-felt  that  the  shielding was. 
only  required in one direction, normal t o  a. circumferenti-a1  rotation, 
due t o  the rake  being  located faf en- back in  the duct so that any 
angularity of the flow due to  the. inner l i p  w a s . e l s t e d .  On this 
basie,  the  shielding was designed, i n  accordance with reference 5, as 
two cambered a i r fo i l s  s-pannfng the  duct from the inner surface t o  the 
outer surface ( f ig .  6).  Calibration of these  rakes  indicated that 
the  rakes were reliable within 1 percerlt of the impact pressure a t  angles 
of attack up t o  40° for Mach numbers up to .  0.85. . 

" . 

_ .  

. I  . . 
. .. 
.. 

Static-pressure  rakes.- The static-pr,essure  rakes  c-oqsisted of . - . 

eight.  tubes disposed radi8U-y across the duct with the  tubes  baing 
located a t  the same radial statfons"used'f& -I& total-he-ad-.r&e. These 
tubes were alternately displaced  circumferentiaJJy t o  prevent  interference 
i n  the flow about the individual tubes. No attempt was made to calibrate 
the static rakes a8 they were considered to be Kithin  the  accuracy 
required far the calculation of the inlet-velocity  ratio. 

. - " . . .  

TESTS AM) REDUCTION OF DATA " ." 

Pressure-recovery surveys .were conducted w i t h  the  propeller removed . " L 
and with the propeller  installed  (ideaI and p7latform propeller-spinner- . . .. .--- . j 2 . Y  

junctures).. With the propeller remoyed, tes t s  were made at inlet-velocity 
ra t ios  ranging f r c g ~ 0 2 6 ,  $0. .1.33 and for  Mach numb.ers f r c n n  0.20 to..~.83.. 
The tests  with  the  propeller  operating were made  at-]three- blade angles 
for .  various inlet-velocity  ratios, Mach. nebera,  and advance-diameter - 

ratios, as tabulated: 

. . .  

.- 
. I  ..- . ". " 

L -. - -3- 
. .  . .;..-a 

." 
" . . : - .- - 

I 
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Propeller  blade  Mach  Inlet-velocity  Advance-diameter 

60 Ideal - 0.83 0; 31 to LOO 3.20 to 4.15 
60 

- 59 .42 to 1.27 2.90 to 4.50 60 
69 .31 to 1.10 3.06 to 4.36 60 

- 79 .31 to 1.02 3.17 to 4.29 

50 
50 

40 
40 
40 

59  .39 to 1.29 2.44 to 2.96 
39 .B to 1.28 2.00 to 3.05 

39 .37 to 1.26 1.67 to 2.10 
30  .36 to 1.26 1.50 to 2.12 

.20 .37 td 1.24 1.30 to 2.10 

60 Platf o m  83 .30 to . .84 3.15 to 4.16 
60 

59 .32 to .81 2.95 to 4.44 60 
69  .30 t-0 .84 3.05 t o  4.42 60 
79 .27 to .80 3.18 to 4.24 

50 
50 

59 .37 to 1.27 2.36 to 2.96 
39 .39 to 1.27 2.06 to 3.00 . 

40 
40 30 .33 to 1.26 1.50 to 2.15 1 39 .38 to 1.28 1.68 to 2.10 

40 .20 .41 to 1.24 1.30 to 2.16 

Conversion  of  the  inlet-velocity  ratio  to  mass-flow  ratio (ml/q,)  
can  be  readily  accomplished  by  the  use  of  figure 4 of  reference 6. The 
thrust  coefficient (T,) varied f r o m  0 to 0 .pb  for a propeller  blade 
angle of 60°, 0 to 0.066 for w", and O-to 0.143 for 40°. 

A l l  of the  tests  were  conducted  at an angle of attack  of Oo and a 
Reynolds  number  of 1.77 million, based on the m a x i m u m  diameter  of  the 
cowl. 

The  inlet-velocity  ratios  were  calculated in accordance  with  the 
method of reference 6. The  ram-recovery  ratios  were  obtained  from an 
arithmetic  average  of  the  total-pressure  readings,  which  is  equivalent 
to an area-weighted  average.  For  the  radial  distributions,  the  recov- 
eries  were  obtained f r o m  an average  of  the four total-pressure  readings 
at  each  respective  radial  location,  and  for  the  remaining  figures  the 
recoveries  were  obtained  from an average  of  all 32 total-pressure 
readings. 

T 
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The  effects  ofzanstriction  due  to the tunnel wal ls on the  free- 
stream  Mach  number  and dynamic pressure  were  estimated  by  the  method of 
reference 7. 

." . "" " 

-" . 
Y 

RFSULTS 

The  data  have  been  presented  for  the  two  types  of  propeller-spinner 
junctures  in such .a  manner  that.they  are  readily  comparable  for  the 
pmameters investigated. . .  . , . .  . . "" 

.- - 

Rem-reccwery  ratios  across  the  duct  are shown in figure 7 for . 

various  inlet-velocity  ratios-and  Mach  numbers,  with  the  propeller 
removed.  Figures 8 through 16 shgw the.  variatian  of-ryn-recovery  ratio.:.: 
across  the  duct,  with  the  propeller  installed,  for.various  inlet-velocity 
ratios,  Mach  numbers, and propeller blade anglee..  Figures 17 and 18 
show the  effect of advance-diameter  ratio  on  the  recoveries in the  duct 
for  several met-velocity ratios, Mach numbers, and propeller  blade 
angles. Figures 19 through 22 show the  effecs of $nlet-velocity  ratio 
on the  pressure  recovery  for  several  advance-diameter  ratfoe  and Mach 
numbers.  Figure 23 shows a conpwison of the  rag-recovery  ratios 
obtained  as a function of Wet-velocity ratio  with  the  propeller  oper-. 
ating, ideal and platform  juncturee, snd with the  propeller  removed. 

DISCUSSION 
I 

. .. - 

A comparison of the  recoveries  obtained with the  ideal  juncture, 
the  platform  juncture, and with  the  propeller  removed (fig. 23) shows 
that  the  addition  of  the  propeller  to  the  basic  cowling-spinner  combi- 
nation  reeulted in an-appreciable  decreaae in recovery due to thickening 
of  the  spinner  boundary  layer and other  propeller  interference  effects. 
Little  difference  exists  between  the  recoveries obtahed for  the  two . 

types of propeller-spber Junctures  except for a blade  angle 0f.40~. 
At  this  propeller  blade  angle,  operation.with  the  platform  juncture 
resulted in- increased  recoveries over that.  far . t h e  ideal juncture. ' 

. .  

1 .> 

. - .  

The  reason for the  superior  recoveries  obtaiped with the  platforrn- 
type  Juncture may be  ascertained  by a study of the  recovery  distributions 
presented in figures 8. to 16. It may be. noted. that  at a blade  angle 
of 40° (figs. 14, 15, and a), higher-recoveries were obtained  near  the 
m e r  surface of the.duct  with  the  platform  juncture  than  were  obtained 
with  the ideal. This increase fn recovery  is  believed to have  resulted - 
from either of the follcwlng condit-  or from a dombination of both: 
the  spinner  boundary  layer  becoming  energized due to &vortex generated , 

(reference 8) at  the  gap  between  .the  fixed  and mwahle portions of the - 
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propeller  blade,  or to this  fixed  portion  being  operated  at a more 
favorable  angle  than  the  equivalent  propeller.  section  for  the  ideal - juncture. 

A further  cangarison  of  the  recoveries  presented  in  figure-23  shows 
that,  with  the  exception  of  the  platform-type  juncture  with  the  propeller 
blade  angle  of h0, the  recoveries  with  the  propeller  operating  decreased 
rapidly  at  inlet-velocity  ratios  below 0.8. At  inlet-velocity  ratios 
above 0.8, the  ram-recovery  ratios  were  not  affected  by  further  increases 
in inlet-velocity  ratio. In the  case  of  the  platform  juncture  with 
the  propeller  blaQe  angle  at 40°, recoveries  remained  relatively  constant 
at  inlet-velocity  ratios  above 0.6. Belawan inlet-velocity  ratio 
of 0.6, the  recoveries  decreased  rapidly.  Recoveries in excess  of 
90 percent  were  ohtatned  (figg. 19 and 20) at inlet-velocity  ratios 
above 0.6 for  propeller  blade  angles of 60° and 50'. For a propeller 
blade  angle  of  bO,.recoveriea in excess of -90 percent  were  obtained  at 
inlet-velocity  ratios  above 0.7 for  the  Ideal  juncture  and 0.5 for  the 
platform  juncture.  With  the  propeller  removed,  the  recoveries  decreased 
rapidly  at  Inlet-velocity  ratios  below 0.4 with  recoveries  greater  than 
96 percent  being  obtained  at  inlet-velocity  ratios  above 0.4 (fig. 23). 

The  effect  of  advance-dieeter  ratio and-the effect  of  Mach  number 
(propeller  operating) oh the.  ram-recoyery  ratios  was  quite 
(figs. 17 to 22), resulting  in  &nor  increases fn recovery  with  either 
a decreasing  advance-diameter  ratio  or a decreasing  Mach  number.  The 
largest  change in recovery  with  advance-diameter  ratio  occurred  for a 
propeller  blade  angle  of bo due to  the  wider  range  of  thrust  coefficients 
at  which  this  blade  angle  was  operated.  With  the  propeller  removed, no 
appreciable  effects  of  Mach  number  were  apparent. 

, The  data  of  reference 3, presenting  the  effect,  at low Mach  nuuibers, 
of an  eight-blade  dud-rotation  propeller  operating  ahead  of  the 
NACA 1-62.8-070 D-cowl,  show  less  effect  of  the  operating  propeller  and 
greater  effect of advance-diameter  ratio on the  ram-recovery  ratio 
than  do  the  data of this  present  investigation, This is  believed  to 
be  due  to  the  difference  in  shape  of  the  single  and  dual-rotation 
spinners  and  to  the  differences  arisin&from  the  operation  of  single 
and  dual-rotation  propellers.  However,  the  results showing a comparison 
of the  effects  of  the  ideal  add  platform  (with  gap  aut  of  spinner  bound- 
ary  layer)  propeller-spinner.  Junctures  of  reference 3 are similar to 
those  obtained  wPth  the  two  types of juncture  used in this  investigation. 

There  is a possibility  that  the  recoveries  obtained  with  the  ideal 
juncture  might:  have  been  influenced  by  the  abrupt  change  in  thichcness 
ratio  at  about 1.5 percent -of tEe propeller r a u s  (figs. -3 and 4) . It 
extension of the  propeller,  in  order  .to  eliminate  the  possibility  of 
separation  resulting  from  the  oblique m e  of  air  flow  relative  to  the 

1 is  felt  that  higher  recoveries  might be obtained  wtth a smoothly  faired - 
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discontinuity. In the  case of the platform  juncture, it ts.believed -: 
thatthia same.discontinuity  in  thickness  would  have no .effect on the . .  

pre-sssure reemerles- at  propeller b l&e  angles .other than  the  design . 

condition. - 
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CONCLUDING REMARKS 

The  follow5ng.-se&Tzfng .r&iim%s bemade.-~or"€he"e~~ecta' of . .  

the  propeller-spinner  junctures tm the  pressure-recovery  characteristics . - "- 
of an NACA  1-series-D-type cowl in combrlnation with an NACA  1-series - 
spinner. - 
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.... .  For  the  basic  cowling-spinner  combination  with  the  propeller . . : .  - -_ . .  

removed,  the-ram-recavery  ratio  measured  in  the  duct.-lnlet  was  greater 
than 0.96 at  Islet-velocity~ratios  greater t h e  0.4 and was not  affected- ..-.- 

by compressibility  within  the  range of Mach  numbers  covered In this 
investigation.  At  inlet-velocity  ratios less than 0.4, baundary-layer 
build  up  over  the  apinner  caused  large. lossea in  recovery at the  inner : . -. ... 

surface. .of the  duct. 
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. . .  Little  difference.was  obtained  in  the  rim-recovery  ratios for  the . - 

ideal  and  platform  juiictures,  except.  for a propeller  .blade  angle  of bo , . - i_ 

where  the platform-Junctqe w a s  superioy to the-.i&al juncture. . .  : ... .  
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The add-ition of . a n  operating propeller.  .to  the  basic cowling-spinner.. ~ ~ ~ . = - ~  . . 

combination resultedin a decrease in pressme recovery and required an . 

increase in the. inlet-velocity  ratFa. in order . t o  avoid eicemive losees 
in  the  duct; 

- ""- . .~ " 
1- " 

. .  -:--I? 

. . .  . . . . . . . . . .  - . . . . . .  - -. ...... -. - . . . . .  . .  . . . .  " . . . . . .  . .  ." " 
"" 

With  the  propeller  operating  ahead of the inlet,  the  ram-recovery "" 

ratio  Increased  with increasing id-et-velocity  ratio  up  to- an inlet- 
velocity  ratio of 0.8, except for the  platform  .juncture  with the . 

40° propeller  blade angle. .Above this value, .iLLet-velocity  ratio had -11- . -. -Z-Z?E 
little  or 110 effect on the ram-recoery-ratio. ..For the platform  juncture 
with  the  propeller  blade  arigle  at boo, the presme recoveries  were  rela- 
tively  constant  above an inlet-velocity  ratio- of 0.6.. B e l o w  an inlet- ~ 

velocity  rat,io  of 0.6, the rmoverie~ decreased-rapidly. 
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The  effect--uf  advance-diameter ratW..and the  effect of Mach  number 
(propeller  operating). on the.  pressure  recoveries ..was..quite small. 
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NACA RM A52DOla 

-NACA 1-465-047 spinner 

NACA 4-t5)t05)-041 propeller 

NACA 1-62.8-070 COW1 

Cowl diameter, 0.292 propeller diameter 

Fruction of tfp rudius , r/R 
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Figure 4.- Ideal propelle-pinner juncture; 8,  60°. 
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Figure 5.- Platform propelle-simer jmcture; p, 50°. 
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Figure 6.- Close-up of the model erhowing presaure-rake locatione. 
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Radial  stofion, r, in. 

/a) /deal junctures. fb) Platform junctures. 

Figure  8.-?3e  variation of the average ram-  recovery ratio with radial stofion  across  fhe dud for 
. mrious inlet-velocity ratios ; hio,  083; ',8 , 60P 
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